The purpose of this research was to reveal the relationship among students' sleep quality, body temperature and lifestyle habits, growth and their physical strength. Subjects were 226 elementary school students from first grade to sixth grade, in four elementary schools at the Chugoku and Shikoku areas in Japan. The study period was from October 2014 to December 2015. Evaluation items used were the PSQI (Pittsburgh Sleep Quality Index, Japanese version), body temperature, lifestyle habits, and national physical fitness test. Relationships were analyzed using Pearson's chi square test, Fisher's exact test, residual analysis, φ-coefficient, odds ratio and 95% confidence interval, and Spearman's rank correlation coefficient using SPSS 20 (SPSS Inc., Chicago, IL, USA). The level of statistical significance was set at 0.05. The number of students with good sleep quality who showed less than six-point score at the PSQI was 218 (96.5%), and with poor sleep quality were eight students (3.5%). Especially, "sometimes do not eat breakfast" and "had difficulty sleeping" were independent risk factors for negative arousal. In the lifestyle habits, it was observed significantly that students who had a good sleep ate breakfast every morning. The significant positive correlation was between sleep quality and the time spent watching television, the age and the time using the internet. The significant negative correlation was observed between length of sleep, time spent watching television, using internet and playing games, body temperature and age. The students with temperature of less than 36˚C were 35 (15.5%). Those students did not eat breakfast every morning, or ate school lunch. This study revealed that sleep condition and temperature of elementary 236 Open Journal of Psychiatry school students were related to eating breakfast and using media time. It was considered very important to educate the students and their guardians that eating breakfast is a necessity and adjusting the use of multimedia, so that students can acquire desirable lifestyle habits.
Introduction
Sleep is important for the growth and development of student. A lack of sleep increases the risk of obesity [1] , drowsiness during the daytime and careless behaviors [2] [3] . Furthermore, it is reported that lack of sleep decreases children's memory power, cognitive functions, and degrades their achievements [4] [5] [6] [7] . Those who go to bed before 10 p.m., and those who sleep more than eight hours a day, have a higher motivation to go to school [8] . It is also suggested that people who lack sleep and have difficulty sleeping tend to develop lifestyle habits that lead to disease [9] [10] [11] . Those who have insomnia symptoms tend to develop depression [12] show some physical complaints, and their motivation tends to decrease [13] .
Worldwide, young people of Asian descent tend to go to bed later at night and have shorter sleeping hours during weekdays than their North American and European counterparts [14] . The Japanese, in particular, have shorter sleeping hours than those in other countries. According to the International Comparative Study by the Organisation for Economic Co-operation and Development (OECD), the comparison of sleeping hours of people from 28 countries in the world, aged from 15 to 64, shows that Japanese sleeping hours are seven hours and 43 minutes, the shortest in the world [15] . According to the National Students Foundation, the sleeping hours required by school-age children are from 9 to 11 hours [16] .
However, only 60% of Japanese primary school children get more than eight hours of sleep [17] . According to the International Comparative Study of the sleeping hours of infants' age three years or younger, Japanese infants were the shortest among 17 countries and regions [18] . As seen above, the Japanese have formed the habit of short sleeping hours since their infancy.
Meanwhile, the students-wake rhythm is influenced by body temperature fluctuations [19] . It is reported that the number of children who have low normal body temperatures has been increasing since around 1980 in Japan [20] . The reasons are as follows: Changes in lifestyle habits, such as the reduction of sleeping hours caused by late time of students; no breakfast intake; and the decline in the amount of exercise [21] . Also, it is shown that their low body temperature Open Journal of Psychiatry leads to the lowering of their motivation to go to school [22] . However, the relationship among sleep quality, low temperature, and physical health conditions of Japanese primary school children is still not clear. Understanding those relationship is considered to lead to an appropriate support to improve the factors that influence their lifestyle habits and low body temperature. Furthermore, promoting the health of children is essential to support toward the health of the next generation, and healthy lifestyles of children from primary school.
The purpose of this research was to reveal the relationship among elementary school students' sleep quality, body temperature and lifestyle habits, and physical strength.
Methods
The subjects were 226 students from first grade to sixth grade in four elementary schools at the Chugoku and Shikoku area, in Japan. The study period was from October2014 to December 2015. The survey was conducted after permission was obtained from each of the school principals.
Classroom teacher explained the reason and process of this survey. The purpose of this survey was explained to the guardians of the students, and a written permission form was sent to them that clearly stated that the results of the survey would not be used for purposes other than this research. Permission was obtained in writing thereby the students then answered the questionnaire about lifestyle habits. PSQI assesses sleep quality during the previous month [23] . PSQI is composed of seven subscales, sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbance, use of sleeping medication, and daytime dysfunction.
Total score is 0 to 21 point. Higher scores of 6 or more points represent poor subjective students [23] [24] . 
Results
There were eight students (3.5%) with poor sleep quality, whose PSQI scores were more than six points. The result of the analysis of the relationship between the sleep quality and lifestyle habits was not significant (Table 1) Table 2) . Table 3 exhibits the findings relating of those students could fell asleep quickly and ate breakfast every morning (χ 2 = 11.13, φ = 0.25, p < 0.001).
The correlation among time spent using media, body temperature, sleep quality, length of sleep and age were shown in Table 4 . The significant positive correlation between the sleep quality and the time spent watching television (TV) (ρ = 0.13, p < 0.05), the age and the time using internet (ρ = 0.30, p < 0.001). The significant negative correlation was observed between among length of sleep, spent watching TV (ρ = −0.28, p < 0.001), using internet (ρ = −0.15, p < 0.05) and playing games (ρ = −0.18, p < 0.01), also body temperature and age (ρ = −0.17, p < 0.05) in addition to length of sleep (ρ = −0.37, p < 0.001).
Average students' body temperature in five days less than 36˚C was 35 (15.5%), over 36˚C was 191 (84.5%). Students with body temperatures of less than 36˚C were significantly related to the having eaten breakfast (χ Open Journal of Psychiatry Fisher's exact test. PSQI: Pittsburgh Sleep Quality Index. *Calculated by excluding "I was vaguely remember" from the response to "Falling asleep." **Calculated by excluding "I was a little sleepy" from the response to "Wake up". Open Journal of Psychiatry *Calculated by excluding "I was vaguely remember" from the response to "Falling asleep." **Calculated by excluding "I was a little sleepy" from the response to "Wake up". Open Journal of Psychiatry a) Fisher's exact test; ***: p < 0.001. *Calculated by excluding "I was vaguely remember" from the response to "Falling asleep." Table 4 . Correlation among time spent using media, body temperature, sleep quality, length of sleep, and age. [26] . However in this research, because it was not surveyed whether snacks were prepared at home or through the childcare providers that they were using, further surveys are required in the future, including the positive detailed family environment and habits of regular exercise.
Students who could fall asleep quickly tended to eat breakfast every morning.
Those whose body temperature was normal tended to eat breakfast every morning, as compared with those whose body temperature was low. It was also reported that if breakfast was not eaten, body temperatures do not rise and intellectual working capacity [27] does not increase and that eating breakfast more often leads to better students-wake rhythm [28] .
In our study, some students responded that "I sometimes do not eat breakfast" and "I had difficulty sleeping." These were independent risk factors for negative arousal.
According to a cross-sectional study targeting middle and high school students, the more often they did not eat breakfast, the more they tended to complain about having difficulty sleeping, nocturnal awakening, early-morning awaking and insomnia [29] . Therefore, it was considered important to eat breakfast in order to elevate their motivation of performing activities during the daytime, and improve sleep quality.
As seen from the relationships between sleep quality and lifestyle habits, the longer the time spent using TV and games, the worse the sleep quality; and the longer they spent time using TV, games and Internet, the shorter their sleeping time.
It was also verified that lack of students causes various disorders, causes the risk of the occurrence of various disorders in autonomic nerve activity [30] [31], the endocrine system [32] - [37] and the cardiovascular system [38] - [43] . Therefore, in order to prevent diseases in the future, it is important to acquire a desirable life rhythm and maintain enough students from a very young age.
It was reported that the habits of TV watching of elementary school students is related to the presence or non-presence of sleep disorders [44] . It is clarified that infant TV watching habits are connected to short sleep times [45] . Also, in this research, there was a result supporting this precedent study. Regarding the use of media, time spent using games was related to both TV and Internet, and it was supposed that playing game was the main purpose of using media. It is, therefore, important to limit the time spent using games and appropriately use media in order to secure sleeping time.
The study has several limitations. One of these is the small sample size which may limit the generalization derived from the findings. As survey sheet problems, some responses were excluded and calculated: "I was vaguely remember" from the response to "Falling asleep"; and "I was a little sleepy" from response to "Wake up".
Conclusion
The number of students with a good sleep quality who show less than six points score at the PSQI was 218 (96.5%), and the number of students poor sleep quality was 8 (3.5%). In the lifestyle habits, it was observed significantly good sleep quality and the students who eat breakfast every morning. The significant positive correlation between the sleep quality and the time spent watching TV, the age and the time using internet. The significant negative correlation was observed among length of sleep, spent watching TV, using internet and playing games, body temperature and age in addition to length of sleep. The number of students with body temperature less than 36˚C was 35 (15.5%). Those students did not eat breakfast every morning, and eat school lunch all. Especially, "sometimes do not eat breakfast" and "had difficulty sleeping" were independent risk factors for negative arousal. This study revealed that sleep quality and body temperature of elementary school students were related to breakfast intake and using time of media; the sleep quality and body temperature were related to their breakfast intake and time spent using media. It was considered very important to educate toward the students and their guardians that necessity of breakfast intake and how to deal with multimedia so that they can acquire a desirable lifestyle habits. A more detailed survey on the amount of time media is used for, its kinds of media, devices, and its influence on students' mental conditions, physical conditions, and academic achievement should be implemented in the future.
